In our search for new antitumor substances, cytotoxic dihydroxanthone derivatives, F390 (3) and F390B (1) 
In our search for new antitumor substances, cytotoxic dihydroxanthone derivatives, F390 (3) and F390B (1) were isolated from the mycelium extract of Penicillium sp. AJ117292, and F390C (2) was isolated from Penicillium sp. AJ1 17291 , respectively. F390 was identical to the known compound, nidulalin A1>2) (Structures shown in Fig. 1 ). In this communication, we describe fermentation, isolation, structure elucidation and antitumor activities of F390B, C and nidulalin A. Culture, AJ117292, was isolated from a soil sample collected at KanagawaPrefecture, Japan and the fungus, AJ117291 was isolated from a soil sample collected at Ehime Prefecture, Japan. Both of the strains were identified as Penicillium sp. by morphological characteristics, and AJ117292 was deposited at the National Institute of Bioscience and Human-Technology, Ibaraki
Prefecture, Japan with accession number FERM P-14419. The production media used for the cultivation of AJ117292 and AJ117291 were medium M and medium P, respectively. MediumMcontained malt extract (Difco) 20g, oatmeal powder 10g, peptone (Difco) 5g, glucose lOg, soluble starch 10g in distilled water (1 liter), pH 6.0. Medium P contained bact potato dextrose broth (Difco) 24g in distilled water (1 liter), pH 6.0. Both strains were cultivated at 25°C for 4 days in a 500-ml Erlenmeyer flasks containing 100 ml of production media on a rotary shaker (180rpm). The culture broth of Penicillium sp. AJ1 17292 (1 liter) was centrifuged at 4000rpm for 20 minutes to obtain mycelium, which was extracted with acetone (2 liters).
The extract was concentrated in vacuo to an aqueous suspension, which was extracted with EtOAc (400ml x 2). The organic layer was dried in vacuo. Table 2 . They had same adsorption maxima at 340nm in the UV spectra, and showed negative Cotton effect at 335nmin the CD spectra. The molecular formula of the major component, F390 (3) was determined as C16H14O6 by HR FAB-MS and 13C NMRspectrum. Acetylation of 3 with acetic anhydride/ pyridine gave the diacetate (4, 67%) (also see Table 2 for NMRspectra). The structure of 3 was elucidated as shown in Fig. 1 by analyses of2D NMRspectra (1H-1H COSY, HMQCand HMBC)of diacetate (4) to avoid complexity in analyses of the *H and 13C NMRspectra The molecular formula of F390B (1) The molecular formula of F390C (2) was determined by HR FAB-MSand 13C NMRspectrum as C16H14O7. The *H and 13C NMRspectra ofF390C were also similar to those ofnidulalin A. The methyl signal on the aromatic ring was not detected and oxymethylene signal (8H 4.57 and 5C 64.0) was newly observed. These results suggested that the structure of F390Cwas the hydroxymethyl analog at C-6 position of nidulalin A. Absolute configuration was deduced from the CDspectra and the coexistence of both compoundsin the same fungus, since they are probably derived from anthraquinone derivative by the same biosynthetic pathway3).
To evaluate the cytotoxic activities of related compounds of these xanthones, 3 was oxidized with MnO2 to afford unsaturated ketone (5, 96%), from which the ketone was reduced with NaBH4/CeCl3 à"6H2Oto give 4S isomer (6, 62%) (Scheme derivatives in vitro are shown in Table 3 . Except for 5, they exhibited potent cytotoxic activities against both human and murine tumor cell lines in vitro. Furthermore, 3 was also effective against adriamycin-resistant FM3A mouse mammarycarcinoma cells (FM3A/ADR) and its parent cells (FM3A/S) with IC50 values of 0.13 and 0.09 /*g/ml, respectively. Cytotoxic activity of nidulalin A has not been reported2). Further evaluation of the antitumor activities of these dihydroxanthone derivatives is under investigation.
